Molecular characterization of the 3-phosphoglycerate kinase gene (PGK1) from the methylotrophic yeast Pichia pastoris.
We report the cloning of the 3-phosphoglycerate kinase gene (PGK1) from the methylotrophic yeast Pichia pastoris by a PCR approach. The coding sequence of the PGK1 gene comprises 1251 bp with the potential to encode a polypeptide of 416 amino acid residues, which shows high identity to homologous proteins from other yeasts. The promoter region of this gene (P(PGK1)) contains regulatory cis-elements found in other PGK1 genes, such as TATA box, CT-rich block and a heat shock element. In the 3' downstream region we identified a tripartite element 5'-TAG-TAGT-TTT-3', which is supposed to be important for transcription termination. As in other yeasts, the PGK1 gene from P. pastoris is present as a single-copy gene. Northern blot analysis revealed that the gene is transcribed as a 1.5 kb mRNA; when cells are grown on glucose the levels of this mRNA are increased two-fold in comparison to cells grown on glycerol. The transcriptional regulation of this gene by the carbon source was further confirmed when the alpha-amylase gene from Bacillus subtilis was placed under the control of P(PGK1): higher levels of expression were obtained when cells were grown on glucose as compared to glycerol and methanol. Preliminary results related to the strength of P(PGK1) show that it represents a potential alternative to constitutive heterologous expression in P. pastoris.